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CLAIMS — - 

fciaimnd) The o/w mold emulsion particle which makes a subject a pigment, (2) drainage-system 
d^peTsion-medium object the dispersant for (3) pigments, and (4) polyurethane system resin and the 
inkjet printing water-system pigment ink constituent character.zed by consisting of five sorts of 
indispensable components of (5) acetylene glycol or its derivative. 

[Claim 2] The inkjet printing water-system pigment ink constituent according to claim l 
characterized by for an acetylene glyco. being an acetylene glycol which has an al.phatic h^n 
radical as a substituent, and a derivative being the ethylene oxide and/or the propylene oxide addit,on 
product of this acetylene glycol. 

[Claim 3] The inkjet printing water-system pigment ink constituent according to cla.m 1 or 2 
characterized by the mean particle diameter of an emulsion part.cle be.ng 0.3 micrometers or less. 
[Claim 4] The inkjet printing water-system pigment ink constituent according to cla.m 1, Z, or d 
characterized by an emulsion being a self-emulsif.cation mold polyurethane system emulsion^ 
[Claim 5] The inkjet printing water-system pigment ink constituent according to claim 1 to 4 
characterized by a drainage system dispersion-medium object be.ng the m.xed quor of ethylene 
glycol, a diethylene glycol, Methylene glycol, propylene glycol, d.propylene glycol, the polyhydr.c 
alcohol that is either of the glycerols, and water. 

[Claim 6] The inkjet printing water-system pigment ink constituent accordmg o daim 1 to b 
characterized by pH of an ink constituent being within the limits of 9.5 or less [ 6.5 or more J 
[Claim 7] As for a pigment, the blending ratio of coal of the indispensable co m P° ne £ nt u ° f a ™ 
consent received whole ink constituent. 12.0 or less % of the weigh! ; 1.0 of he weight or 
more, by the chromatic color organic pigment, by carbon black 8.0 or less % of the weight 0.3* .of the 
weight or more 500 or less % of the weight 10 % of the weight or more, in a d.spersant, emuls.on resm 
3^ the weight of a pigment 80 or less % of the weight 20% of the weight or more to a p Ig ment. 
500 or less % of the weight 2 % of the weight or more, an acetylene glycol or its derivative . rece.ves 
the weight of a pigment. The polyhydric alcohol which is some media ,s in 60 or less % of the we ght 
of ea^h within the limits 10% of the weight or more to the whole ink constituent. The ink jet printing 
water-system pigment ink constituent according to claim 1 to 6 which the remainder ,s water and ,s 
characterized by becoming 100 % of the weight with the whole ink constituent. 

[Claim 8] The record object by which inkjet printing was carried out using the inkjet printing water 
system pigment ink constituent according to claim 1 to 7. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 

[TheLhnical field to which invention belongs] This invention should receive a more detailed good 
printing property, especially a permeable printing object about an ink jet printing water-system 
p lent ink constituent When permeability is excellent, it has the property that clear and mmu 
hi^speed printing is possible and ink moreover dries on a printing object after printing it ,s related 
with the ink jet printing water-system pigment ink constituent with which adhesion has been 
improved so that it may have sufficient endurance and may fix to warm water, the warm water 
containing a surfactant, or a scratch. 

[Description of the Prior Art] As an ink constituent for Inkjet printing, safety is high ai .a ^drainage 
system, and the drainage system pigment ink constituent is variously proposed noting that it is 
desirable, since the goodness of the waterproof lightfastness of a pigment is 
a suitable dispersant being used for the drainage system pigment ink constituent fro ^ the form er 
choosing so that it may be the liquid constituent which the dispersant was used [ constituent ] and 
distZted the pigment in the drainage system medium fundamentally, and may be suitable for ink jet 
pSSng and it may be small and pigment particle size may be distributed to stab,., y m a medium ns 
made. However, when it prints on cloth or paper, and printed matter is damp -n water or * scrape* 
there is a difficulty that a pigment moves and is omitted, and pnnted matter ,s pointed or decolored 
from a fronS When it prints in the fiber article for garments especially, this difficulty aggravates 
at every wash, this invention persons did patent application of this difficulty being so.vabU . by 
blending an o/w mold polyurethane emulsion with an ink constituent as a header and an application 
for patent 2001-285045 wholeheartedly as a result of examination. However, when ex.mmrt.on at the 
olace of practical use was advanced further, in ink jet printing to textiles, the .nk concerned raised 
the osmoTs rate of a between [ the single fibers of textiles ] more, and it became clear dear minute 
printing that printing at a high speed should moreover also have bee n made P oss,b,e mo, ' e h 
[0003] On the other hand, in Inkjet printing, the osmosis rate ins.de [ of ink ] a print ing object .» 
raised or combination of various compounds has been proposed as a means to rationalize other ink 
physicarproperties for many years. By JP.58-6752.B or JP.63-139964.A b.ending an acetylene , glyco. 
and its derivative with ink is proposed in it. However, neither of the cases is suggested at all about 
the propriety of concomitant use with an o/w mold polyurethane emulsion. 

[P 0 rcb?em(s) to be Solved by the Invention] Implementation of the ink jet printing ^ w a ter-systern 
pigment ink constituent with which it has a good printing property as ink for ink jet printing and I wrth 
which the outstanding permeability inside [ of ink ] a printing object and the sticking tendency wh ch 
had the endurance and scratch-proof nature in which the pigment was excellent in printed matter, 
and has been stuck are compatible is the technical problem of this invention. 

Dfeans for Solving the Problem] The target achievement is expected by selection of the penetrating 
agent blended with the watercolor pigment ink which blended the presentation of an ,nk jet pnnt.ng 
water-system pigment ink constituent, division, and a polyurethane resin emuls.on. 



[0006] The ink constituent of this invention A pigment, a drainage system medium, the d.spersant of a 
Pigment, the emulsion resin for pigment fixing, And it is the ink jet printing water-system pigment _ .nk 
constituent which uses an acetylene glycol or its derivative as an indispensable component and both 
the pigment particle and the emulsion particle are distributing to stability by comb.nat.or . selection of 
emulsion resin and a penetrating agent. A liquid ink drop is stabilized at a long period of tune rt the 
time of printing, the regurgitation is possible, printing with the osmosis rate of a between L the s.ngle 
fibers of the textiles which are paper and cloth ] minute vividly [ it is high and ] ,s enabled moreover 
more at high speed, and the effectiveness which a pigment sticks to a printing object by the h.gh 
water resisting property and scratch-proof nature is demonstrated after printing 
[0007] Based on experience of this invention persons from the former, whether both a pigment 
particle and an emulsion particle distribute to stability in an ink constituent Put in the (b)-prepared 
ink constituent in sealing glassware, and it puts for seven days into a 50-degree C air thermostat. It 
judges by the acceleration distribution stability test which makes it a decision criterion that change 
will be in the distributed condition of a pigment or an emulsion particle before and behind that, or for 
there to be no change in the viscosity of an ink constituent similarly, and the room temperature 
distribution stability test which performs a (b) same-as-the-above trial between 30 days of room 
temperature neglect Moreover, ink jet printing is presented with the ink constituent prepared (Ha) 
about the printing property of an ink constituent After being interrupted continuation printing and 
after that 1 night for 3 hours, continuation printing of 1 more hour The printing nature of an ink 
constituent is judged by the printing trial after a room temperature dispers.b.lity trial like the printing 
trial after an acceleration dispersibility trial, and (e) to the initial printing trial and this (2) appearance 
which find whether it was able to carry out favorably, without being accompanied by regurgitation halt 
of ink with no nozzle holes. About the pigment sticking tendency of emulsion resin, the printing test 
piece of the above-mentioned (Ha) (2) (**) which performed the textiles and knitting of cotton and 
ester cotton mix as elegance for printing is washed with the warm water laboratory washing machine 
of detergent use after ink desiccation, and is judged by warm water (passing) wash trial on the basis 
of there being no shift and omission of a pigment Moreover, when paper is used as the elegance for 
printing it judges by (g) ****** scratch trial on the basis of water being dropped at a printing part 
after ink desiccation, and scraping by the fingertip, and there being no shift and °™ss.on °f a 
pigment (h) It judged how far the above-mentioned printing test piece was disassembled and the 
pigment permeated between fiber and between staple fibers, and judged whether by ink jet (L.) 
printing trial, the regurgitation rate of ink could be changed from 2000Hz to 10000Hz. and ,t could 
respond to high-speed printing. The propriety of the purpose achievement was judged as mentioned 

[0008] The pigments which can be carried out by this invention are carbon black and an organic 
pigment The inorganic pigment which is metallic compounds cannot realize the ink constituent which 
stability cannot be made to distribute an inorganic pigment and an emulsion particle but is made into 
the purpose in both the technical range of this invention for that specific gravity is large or surface 
activity As an usable pigment, they are the carbon black by various processes, an azo system 
pigment a condensation azo system pigment a phthalocyanine system pigment an anthraqu.none 
system pigment, a perylene system pigment a peri non system pigment, the Quinacndone system 
pigment a dioxazine system, a thioindigo system, an isoindolinone system pigment etc. suitably in 
this invention. The example of these pigments is recorded on the handbook etc. and is common 

knowledge. , • ? 

[0009] A detailed pigment with a mean particle diameter of 0.3 micrometers or less can be used for 
the pigment used by this invention by 0.8 micrometers or less of grain-of-max.mum-s.ze systems^ 
Especially a suitable thing is a case with a mean particle diameter of 0.2 micrometers or less in 0J> 
micrometers or less of grain-of-maximum-size systems. In many commercial pigments mean particle 
diameter is within the limits of 0.04 micrometers or more 0.15 micrometers or less, and since there 
are some which fulfill the above-mentioned conditions, it is convenient The blending ratio of coal of a 
pigment is blended at 1 5.0 or less % of the weight 0.3% of the weight or more among the ink 
constituent of this invention. Usually, in printing of the purpose, 8.0 or less % of the weight 2.0 % of 
the weight or more is suitable for 12.0 or less % of the weight 6.0 % of the weight or more at carbon 
black from the coloring concentration of printed matter in a chromatic color organic pigment 



However in the case of light color, 1.0 % of the weight or more is possible at carbon black 0.3% of the 
we^n a ctomatic cobr organic pigment In any case, it is possible that a p.gment ,s ^dependent 

KOTO]"" l^intntL, acetylene glycols are 1. the 4-bis-a.ky. -1, *"* 
alkyl is a with a carbon number [ of the shape of a straight cha.n or a s.de cha.n ] of 17 or less 
hy^ocarbo group. Although it changes with medium presentations, in orde r for th e ^ c°nst,tue^ 
to be uniform as for the carbon number of a hydrocarbon group, eight or less are des rab e. As an 
example of representation of these acetylene glycol, the compound expressed below (** 1) (** 2) (** 
3) !s mentioned. In the ink constituent of this invention, the blending rat.o of coal of an acetylene 
g yooMs 600 or less % of the weight 0.5 % of the weight or more to the we.ght of the p.gment ended, 
m order to demonstrate the effectiveness of acetylene glycol comb.nat.on that there ,s no fut.lrty 

more effect, it is desirable that it is [ 2 « of ^^r^^^^SS^ 
rcr u n (ru^ 9-r(OHVC**C-C(OH) -(CH3) 2 [Formula 2] C2H5-C(CH3) (OH)-C**0 u^n^; 
OH) C 2H Form a 3 WmS^^GM (OH)-C**C-C(CH3) (OH)-CH2-CH-(CH3) 2 
S 1] In this invention an acetylene glyco. derivative is the compound in wh.ch ethy ene ox.de 
and/or propylene oxide carried out the addition product to the hydroxyl of 1, the 4-b.s-alkyl 1 and 
4-bis-hydroxy-2-butine. Alkyl is a with a carbon number [ of the shape of a stra.ght cha.n or a s.de 
cha n ] of 1 7 orless hydrocarbon group. Although it changes with medium presentat.ons, ,n order for 
the ink constituent tobe uniform, as for the carbon number of a W^™™^^ Tor 
desirable. The number of addition mols of ethylene ox.de and/or propylene ox.de .s 30 or less L 1 
more ] in the grand total. As for the deck watertight luminaire and the scratch-proof nature of 
printed matter to the number of addition mols, it is desirable that it is 16 or less [ 2 or more , ] ,r . the 
I and total Although it is 600 or less % of the weight 0.3 % of the we.ght or more to the we.ght of the 
p g^en? w!ff . whichthe blending ratio of coal of an acetylene glycol derivafve ,s blended .n the .nk 
constituent of this invention, in order to demonstrate the effectiveness of combnafon that there ,s 
no futility more effectively, it is desirable that it is [ 2 % of the we.ght or more ] 500 or less % of the 

KJOia As a penetrating agent, when using for example, a polyoxyethylene '-^ ^ r ^ 

surfactant though the distributed stability of a pigment is equ.valent, p.gment mk has permeated L the 
S^n^Ztse of this invention ] between f.ber and between staple fiber, deeply, there are few 
b ots of a printed matter front face, and clearer and minute printing is P osslble H M ° re ^ 
printing is more possible. It became clear that the deck watert.ght lum.na.re and the cratch proof 
nature of printed matter were also improving as a result of the .mprovement of permeab.l.ty of mk. 
[0013] The emulsion resin which can be carried out by this invenfon .s emuls.on resm of a 
oolyurethane system, and in case it is used as an ink preparation raw mater.aK .t ex.sts as an 
emulsion of an o/w mold after ink constituent preparation of this invenfon. The emuls .on of the self 
emulsification mold which introduced the functional group which comm.ts an emuls.fier w.th means, 
suX aTcopolymerization. is in resin itse.f at the emulsion of po.yurethane system res.n w.th some 
w"ch emulsion-ized the usua. polyurethane system resin of a hydroph.l.c property comParat.ve.y 
using the external emulsifier. Although all can be carried out, s.nce some d.fference .s ^.n *• 
distributed stability of a pigment and an emulsion particle, oaufons are requ.red with the c ° mb, ^j! on 
of the component of an ink constituent. In various combination w.th a p.gment or a d.spersant, self 
emulsification mold emulsion resin and the emulsion resin of the an.on mo d self-emu s,f.cat.on mold 
polyurethane which especially has an amino carboxylate radical etc. are always - excellent : m 
distributed stability. Although good distributed stability .s shown regardless of the soft segment of 
polyurethane in that case, especially the case where a soft segment .s a polycarbona e system -s 
excellent in the sticking tendency of the pigment after pr.ntmg, and subsequently to the former, the 
case where a soft segment is a polyester system is excellent m .t When a soft segment is a 
polyether system, although subsequently to these excelled, there ,s concern ,n the excess.v^ ^ use 
field Although seif-emulsif.cation mold polyurethane emulsion res.n and external emuls.ficat.on mold 
polyurethane emulsion resin which have a polyoxyethylene cha.n and a s..ano. group - a s.de cha.n 
can also be carried out, since distributed stability may be mfenor as compared w.th *e «bove 
mentioned case, cautions are required. There are minimum ^J*™"**™^ 
order transition point as an index showing the property of emuls.on res.n. These can carry out w.th.n 



the limits of 90 degrees C from the freezing point except for an extreme case so that it may exceed 
00 "s C. Even when minimum film forming temperature was 0 degree C, ,t was ^ble to carry 
out favorably Although there is an inclination for the fixing rate of .nk to be h.gh from that [ 40 
degrees C or less ] as the case of low temperature, since the effect of the comb.nat.on presentat.on 
of mk or the rate of a compounding ratio is larger, it is not necessary to necessar.ly adhere , to .the 
minium film forming temperature and the second order transition po.nt of emuls.on res.n by th.s 
Tention Anyway, the engineer of the technical field concerned is the comb.n-t.on of the p.gment to 
be used a dispersant, a drainage system medium, and polyurethane system emuls.on res.n and .t « 
desirable to be able to select the optima, presentation experimentally, to make ,t such, and tc > carry 
out this invention. As the below-mentioned example shows, such a su.table emuls.on can be chosen 

from commercial items. . .. _ _ + „ • nm 

[0014] The emulsion particle in this invention is suitably used, when mean part.c e diameter ■» 0.01 
micrometers or more 0.3 micrometers or less. The trouble ink will not carry out [ a trouble Y the 
Regurgitation to operating may generate a printing machine while cont.nu.ng pr.nt.ng. alt hough mean 
particle diameter of a reason is not certain across the above-mentioned range when large. Although 
the ll prage containing the nozzle hole of a printing machine is cleaned and resummon of pnnt.ng 
is attained, practicality will be checked in this. Moreover, although a mean diameter ^doe not 
generate the aforementioned trouble across the above-ment.oned range m be.ng small, there m. ^no 
semantics carried out since an emulsion is inferior to econom.ca. efficency at ^ost Fro m such a 
viewpoint, especially the mean particle diameter of a desirable emuls.on part.cle .s the case of 0.03 
micrometers or more 0.1 micrometers or less. f ,, • 

Soi5] The blending ratio of coal of emulsion resin can be carried out at 1000 or less % of the we.ght 
S of the weight or'more to the weight of the pigment to be used. Although it ,s good perfect smce 
superfluous use comes to be inferior in printing nature, it is not des.rable. [ of the st.ck.ng tendency 
to the printing hand-ed of a pigment ] When too little [ the amount of the e t mu,s '°;;^' n ab ^ e ^ ] : % of 
although printing nature is good, since it is inferior to a stick.ng tendency, .t .s not des.rable. 10 % of 
the wethCmore 500 or fess % of the weight and especially the suitable thing of the range , surt-b e 
at such order are 50-% of the weight or more 200 or less % of the we.ght of the range to the we.ght 

[00 a i 6]The n drainage system medium in this invention is the mixture of ethylene glycol^ a diethylene 
glycol trXlene glycol, propylene glycol, dipropy.ene glycol, the polyhydnc alcohol that ;s e.the of 
the glycerols and water. These polyhydric alcohol is effective in the stab.hty of an emuls.on part.cle 
moreover prevents desiccation solidification in the nozzle front face of the °< 
an ink constituent, and contributes it to implementation of stable and favorab ^kjj^mbng. For 
example of the glycol ether of a relative, glycol acetate, and glycol ether acetate, although a 
Prevention operatL of desiccation solidification is accepted, an emulsion part.cle swe I s, or finally .t 
oestroys, moreover the viscosity of an ink constituent increases in the meanfme, and the purpose of 
this invention cannot be attained. Since a phenomenon with the same sa.d of other water soluble 
solvents occurs, solvents other than polyhydric alcohol are unsuitable. Moreover s.nce ^«*c 
afcohol is also a little inferior to the long-term stability of an emulsion part.cle wrth , polyhydnc a Icohol 
other than the above, it is not desirable. The polyhydric alcohol of the dra.nage system med.um m th,s 
mventl takes into consideration the distributed stability of an ink constituent, the pnnt.ng property 
for every ink jet printing machine, the sticking tendency of a pigment, etc.. and .s used by 

'm^^^^AxM which is some drainage system media in this invention can be blended 
at 70 0 or less % of the weight of a rate 5.0% of the weight or more among an mk const.tuent. 
However, if too little, there is little effectiveness of the foregoing paragraph, and s.nce .t has a bad 
influence on pigment fixing of printed matter if excessive, it is suitable to blend m 50.0 or less % of 
the weight of the range 10.0% of the weight or more. The blending rat.o of coal of water .s the 
reminder which deducted indispensable components other than the water under .nk f P-^atK ) n. 
The blending ratio of coal of a drainage system medium, the water .n a med.um and the rat.o^ of 
polyhydric alcohol are good to optimize experimentally according to a class and the blend.ng rat.o of 

coal such as a pigment, a dispersant, and an emulsion particle. . , 

[0018] Out of a well-known dispersant effective in making a water med.um d.stnbute a p.gment from 



the former as a dispersant of the pigment in this invention, it does not have a bad influence on 
dtrlbuTon of an emulsion particle, and the thing suitable for the sticking tendency of ,nk jet pr.nt.ng 
and p^ted matter is chosen and blended. The suitable dispersants wh.ch th.s .nvent.on persons 
chose experimentally in this viewpoint are **. such as the polyoxyethylene-alkyl-ether sulfate salt 
which is an anion activator, this phosphate, water-soluble acrylic resin, styrene / ma e.c-acuJ system 
Tesin styrene / acrylic-acid system resin, and styrene / alpha methyl styrene / acryhc-ac.d system 
resin. Polyacrylate polyacrylamide, a water-soluble cellulosic, etc. had unstable d.stnbubon of a 
pigment, and it was unsuitable. . 
[001 9] The blending ratio of coal in the ink constituent of the dispersant of the pigment m this 
invention is 10 % of the weight or more of 100 or less % of the weight of within the l,m.ts to the 
pigment to be used. If too little, a stable dispersion effect cannot be secured, and unnecessary bad 
influences, such as nonconformance, cost quantity, etc. to a printing machine by v.scos.ty increase, 
are just worn to the dispersion effect saturated if excessive. From such a viewpoint, the suitable 
WendingTatio of coal is 20 % of the weight or more of 80 or less % of the weight of withm the limits to 

[0020] e if the blending ratio of coal with the suitable indispensable component of the ink constituent 
of this invention stated above is summarized 8.0 or less % of the weight 0.3 % of the we.ght or more, 
the blending ratio of coal of a pigment receives the whole ink constituent By the chromatic color 
organic pigment 80 or less % of the weight 20 % of the weight or more a di*orsanti 'ece.ves a 
pigment 12.0 or less % of the weight 1.0% of the weight or more by carbon black. 500 or less % of the 
weight 10 % of the weight or more, emulsion resin receives the weight of a pigment. 50 or less : % of 
the weight 10 % of the weight or more, the polyhydric alcohol which is some media receives the whole 
ink constituent 500 or less % of the weight 2 % of the weight or more an acetylene , glycol < >r its 
derivative receives the weight of a pigment. The blending ratio of coal which it . is 10 X of the we.ght 
or more of 60 or less % of the weight of each within the limits, and the remainder .s water, and 
becomes 100 % of the weight with the whole ink constituent to the whole ink constituent is suitable 
for the polyhydric alcohol which is some media. u ,, . . . 

[0021] Although it is the case where carbon black is mainly used as a pigment, pH of the prepared ink 
constituent may be too low, or it is too high and may be hard to secure the long-term d.stributed 
stability of a pigment or an emulsion particle. In such a case, stabihty .s securable if the ac. or 
alkaline substance of a minute amount is added to an ink constituent and pH ,s adjusted within the 
limits of 9 5 or less [ 6.5 or more ]. When such an example uses chromatic color organic p.gments 
other than carbon black, ****** may encounter by the synthetic approach of a p.gment It .s 
desirable to perform the same pH accommodation as the above-mentioned also m th.s case, and to 

[0022] ThtiTconstituents of this invention are viscosity 5 - 20 mPa-s, and surface tension 28 - 40 
mN/m and are suitably usable at various piezo mold ink jet printing machines. 

[0023] The example is given and the manufacture approach of the ink constituent of th.s .nvenfon .s 
explained A drainage system medium is made to distribute a pigment and p.gment d.spers.on l.qu.d 
are prepared. Pigment dispersion liquid are gradually added to the o/w mold emuls.on under st.rr.ng. 
Since an emulsion may be destroyed when it sudden-** at once in that case, caut.ons are requ.red. 
Subsequently, water and polyhydric alcohol are added and the whole blend.ng rat. o of coal .s prepared 
to a predetermined value. The acetylene glycol used by this invent.cn or its derivative can be blended 
into a constituent in which phase which adds to pigment dispersion liqu.d at the t.me of preparat.on 
of pigment dispersion liquid, adds in emulsion liquid, or is dissolved in polyhydric alcohol. f°™denng 
an acetylene glycol or the soluble behavior of the derivative, the add.fon d.ssolved .n polyhydnc 
alcohol is the safest. The centrifugal separation after the completion of comb.nat.on of a ' const.tuent 
and filtration remove a big and rough particle and a foreign matter. When the blending ratio of coal .s 
changed by this actuation, it readjusts so that it may become a predetermined value. Moreover pH of 
an ink constituent is measured in this phase, and if it has deviated from the range of the preced ng 
clause, as the acidity of a minute amount or an alkaline substance .s added and there .s pH within 
suitable limits, it will adjust It checks that the obtained ink constituent suits the purpose of thus 
invention by the dispersibility trial of point **, a printing trial, sticking tendency trial, etc In add.fon 
although it is also possible to make the thick ink constituent as the above except.on method, to add a 



drainage system catalyst in use, and to adjust to predetermined concentration, s.nce it may be 
inferior to distributed stability, a strong solution takes cautions. 

[0024] An example is lifted to below and the detail of this invention is more concretely shown in .t 
Evaluation of an ink constituent the (b) acceleration distribution stability test and (b) room 
temperature distribution stability test about the pigment of the adjusted ink constituent, and the 
distributed stability of an emulsion particle like point ** The initial printing trial about a printing 
property (Ha) the printing trial after a (d) acceleration dispersibility trial, The pr.nt.ng tria after a (e) 
room temperature dispersibility trial is related with the pigment sticking tendency of emulsion res.n. 
The above-mentioned printing test piece which performed the textiles and knitting of cotton and 
ester cotton mix as elegance for printing It washed with the warm water laboratory washing mach.ne 
of detergent use after ink desiccation, and the (g) leak scratch trial at the t.me of using as the 
elegance for printing warm water wash trial which sees shift of a pigment, the existence, and extent 
of omission (passing), and paper was carried out moreover, (**) - it judged how far the above- 
mentioned printing test piece was disassembled and the pigment permeated between fiber and 
between staple fibers, and judged whether by ink jet (Li) printing trial the regurgitation rate of ink 
could be changed from 500Hz to 5000Hz, and it could respond to high-speed printing The propriety 
of the purpose achievement was judged as mentioned above. A printing trial is Saar Xaarjet wh.ch 
used the piezo-electric element and which is an Inkjet printing mach.ne. It earned out by 
XJ1 28/360/55 

[0025] (Example 1) The ball mill was loaded with the carbon black (C. I. pigment black 7) 60 section 
which is a black pigment, the 30-% of the weight solution (JON krill 70 made from Johnson polymer) 
70 section of the styrene / alpha methyl styrene / acrylic-acid copolymer which is a d.spersant, the 
ethylene glycol 60 section which is the medium which serves as the moisturizer of ink, the pro 
KUSERU LV2 section which is antiseptics, and the water 60 section, and pigment dispersion liquid 
were prepared over 100 hours so that the mean particle diameter of a pigment might be set to 0.15 
micrometers or less, the glycerol which is the medium which serves as a moisturizer ,n the 40 % of 
the weight solution (W-551/Tg35 degree-C [ of the Takeda Chemical Industries bamboo racks J, 
average emulsion particle diameter of 0.10 micrometers) 150 of a polycarbonate mold polyurethane 
emulsion section on the other hand - the 100 section, subsequently to the bott ° m + of f; ,r . n "f^^ 
diethylene-glycol 300 section it added gradually, and emulsion l.qu.d was prepared. It added gradually 
under stirring of pigment dispersion liquid in emulsion liquid, and the ten sections and the 
diethanolamine 6 section of a pH regulator were gradually added under stirring of the l.qu.d wh.ch 
subsequently dissolved SAFI Norian 440 (the Nissin Chemical Industry make, 3.5 mol addition product 
of ethylene oxide of (** 3)) by the pure part as a penetrating agent which is also a surface tension 
regulator at the mixed liquor of the water 82 section and the glycerol 100 section (a tota of 1000 
sections). Although centrifugal separation and filtration removed the b.g and rough particle, 
substantially, the presentation ratio of ink did not change but completed preparation of an .nk 
constituent in this way. 13.5 mPa-s and surface tension are [ 38.0 mN/m and pH ] 9.0, viscosity is 
distributing both the pigment and the emulsion particle minutely, and is an acceleration dispersibility 
trial and a room temperature dispersibility trial, and the obtained ink constituent has checked the 
stability. Jet printing also with three sorts of favorable printing trials was able to ^ performed. Even 
if it raised especially the regurgitation frequency even to 5000Hz one by one from 1000Hz, favorable 
jet printing was able to be performed. The boundary of a printing image is clear and the pigment had 
permeated well even especially between staple fibers between fiber. At the warm water wash trial of 
various printing test pieces, and a leak scratch trial, there were no shift and omission of a pigment 

with printed matter. . . . , 

[0026] (Example 1 of a comparison) Replacing the penetrating agent in an example I with . the 
polyoxyethylene RAURI ether system surfactant (Dai-Ichi Kogyo Seiyaku noy gene ET- 143), the 
presentation ratio was made the same and repeated the approach of an example 1. The obtained ink 
constituent of osmosis of a between [ the staple fibers of a pigment ] was inadequate as <=° m P ared 
with the case where it is an example 1, although shift or omission of a pigment with printed matter did 
not take place but it should be satisfied with the warm water wash trial of a printing test piece and 
the leak scratch trial of distributed stability and a printing property. Moreover, as compared with the 
case where the clearness of the boundary of a printing image is an example 1 , it was infenor, and the 



inclination became [ especially the regurgitation frequency ] strong above 4000Hz 
Wrt Zaw\e 2 of a comparison) Replacing the emulsion in an example 1 w.th the vmyl acetate- 
acryl c copolymer-resin emulsion (APURETAN 2200 made from the Clanant polymer/pure 46 % of the 
we7ght per part), the presentation ratio was made the same and repeated the approach of an example 
T AIthough distributed stability and a printing property were filled with the obta.ned ,nk constrtuent 
and osmosis of a between [ the staple fibers of a pigment ] was also good, it was the warm water 
wash trial of a printing test piece, and a leak scratch trial, and shift and om.ss.on of a p.gment w.th 
printed matter took place, and it finished with the dissat.sf.ed result. 

T0028] (Example 2) The bead mill was loaded with the dysazo yellow (C. I. p.gment yellow 17 30 
section whTh'is a yellow pigment, the 34-% of the weight solution (JON krill 62 made from Johnson 
polymer) 35 section of the styrene / alpha methyl styrene / acryl.c-ac.d copolymer wh.ch .s a 
dispersant the glycerol 30 section which is the medium which serves as the mo.stur.zer of mk. the 
pro KUSERU LV2 section which is antiseptics, and the water 50 section, and p.gment d.spers.on l.qu.d 
were prepared over 5 hours, the glycerol 170 section which is the medium wh.c h serves as a 
moisturizer in the 30-% of the weight solution (W-6010/T g 90 degree-C [ of the Takeda Chem.cal 
Industries bamboo racks ], average emulsion particle diameter of 0.06 m.crometers) 200j>f a 
polycarbonate mold polyurethane emulsion section on the other hand - subsequently ■ 
Methylene glycol - the 300 section, further, under stirring of the d.ethanolam.ne 3 section of pH 
modifier, it added gradually and emulsion liquid was prepared. It added gradually under st.rr.ng of 
pigment dispersion liquid in emulsion liquid, and the 15 sections and the d.e thano.am,ne 5 section , of a 
pH regulator were gradually added under stirring of the liquid which d.ssolved SAFI Nonan 82 (the 
Nissin Chemical Industry make, compound of (** 2)) by the pure part as a ! ' S 

subsequently also a surface tension regulator at the mixed liquor of the water 8C sect.on and the 
glycerol 80 section (a total of 1000 sections). Although centrifugal separat.cn and filtration removed 
the big and rough particle, substantially, the presentation ratio of ink did not change but completed 
preparation of an ink constituent in this way. 10.3 mPa-s and surface tens.on are [ 35.7 mN/m and 
pH 1 8 8 viscosity is distributing both the pigment and the emulsion part.cle minutely, and .s an 
acceleration distribution stability test and a room temperature distribution stab.hty test ^ and the 
obtained ink constituent has checked the stability. Jet printing also w.th three sorts of favorable 
Printing trials was able to be performed. Even if it raised especially the regurg.tat.on frequency even 
Z 5000Hz one by one from 500Hz, favorable jet printing was able to be performed. The boundary of a 
printing image is clear and the pigment had permeated well even especally between stap e fibers 
between fiber. At the warm water wash trial of various pr.nt.ng test p.eces, and a leak scratch trial, 
there were no shift and omission of a pigment with printed matter. 

[0029] (Example 3 of a comparison) Replacing the penetrating agent ,n an example 2 w.th the 
polyoxyalkylene isodecyl ether system surfactant (Dai-Ichi Kogyo Se.yaku noy ^ ^DX-TOX 
presentation ratio was made the same and repeated the approach of an example 2. The obta.nec hnk 
constituent of osmosis of a between [ the staple fibers of a pigment ] was ina + deq t ^^ 
with the case where it is an example 2, although shift or om.ss.on of a p.gment wrth prmted matter d.d 
not take place but it should be satisfied with the warm water wash trial of a pr.nt.ng test p.ece . and 
the leak scratch trial of distributed stability and a printing property. Moreover, as compar ed w.th the 
case where the clearness of the boundary of a printing image is an example 2 ^ .t was .nfer.or, and the 
inclination became [ especially the regurgitation frequency ] strong above 4000Hz. 
[0030] (Example 4 of a comparison) Replacing the emuls.on .n an example 2 with the acrylic s.l.con 
resin emulsion (Kane Vino. KDmade from Japanese ENUESUSHI- pure 3/26 % of the we.ght ^per part, 
average emulsion particle diameter of 0.02 micrometers), the presentation rat.o was m £*^™ 
and repeated the approach of an example 2. Although the p.gment and the emuls.on were *stabutang 
minutely with the ink constituent of the time of preparation, condensat.on of a P' gment t ^^ h . e e " S ^ nd 
of the viscosity of liquid were observed in the middle of the accelerat.cn d.stnbution stab.hty test and 
the room temperature distribution stability test, and, moreover, the regurg,tat.on of mk stopped w.th 
about 20% of the nozzle hole in the middle of the initial pr.nt.ng trial. 

[0031] (Example 3) The ball mill was loaded with the 40 sect.ons of the C.I. p.gment red 122 wh.ch s 
the Quinacridone system red pigments, the polyoxyethylene-alky.-ether sulfate triethanolamine . salt 
(Takeda Chemical EMARU 20 T) 30 section which is a dispersant, the d.ethylene-glycol 50 section 



which is the medium which serves as the moisturizer of ink, the pro KUSERU LV2 sect.on whch is 
Aseptics and the water 40 section, and pigment dispersion liquid were prepared over 90 hours the 
glycerol whicJ is the medium which serves as a moisturizer in the 35-% of the we.ght s ^ J 
7004/Tg10 degree-C [ of the Takeda Chemical Industries bamboo racks ], average emuls.on part.cle 
diameter of 0.08 micrometers) 1 50 of a polyester mold polyurethane emulsion sect.on on the other 
hand - the 100 section, subsequently to the bottom of stirnng of the d.ethylene-glycol 250 sect.on 
it added gradually, and emulsion liquid was prepared. ** which added gradually under st.rr.ng of the 
liquid which dissolved the ten sections in this liquid at the mixed liquor of the water 1 24 section and 
the glycerol 200 section by the pure part of the triethanolamine 4 sect.on and SAFI Nonan 104 (the 
Nissin Chemical Industry make, compound of (** 3)) which is pH modifier, and subsequently added 
pigment dispersion liquid (a total of 1000 sections). Although centrifugal separation and filtrat.on 
removed the big and rough particle, substantially, the presentation ratio of ink d.d not change but 
completed preparation of an ink constituent in this way. 15.2 mPa-s and surface tens.on are [ 31.0 
mN/m and P H ] 8.7. viscosity is distributing both the pigment and the emuls.on part.c e m.nutely and 
is an acceleration distribution stability test and a room temperature d.stnbut.on stab.hty test, and the 
obtained ink constituent has checked the stability. By three sorts of printing tr.als, even .f .t ra.sed 
the regurgitation frequency even to 5000Hz one by one from 500Hz, favorable jet printing was able to 
be performed. The boundary of a printing image is clear and the pigment had permeated well even 
especially between staple fibers between fiber. At the warm water wash tr.al of var.ous pr.nt.ng test 
pieces and a leak scratch trial, there were no shift and omission of a p.gment w.th printed I matter. 
[0032] (Example 5 of a comparison) Replacing the penetrating agent in an example 3 w.th the 
polyoxyethylene-alkyl-ether system surfactant (Dai-Ichi Kogyo Seiyaku noy gene ET- 115) the 
presentation ratio was made the same and repeated the approach of an example 3. The obtained ink 
constituent of osmosis of a between [ the staple fibers of a pigment ] was inadequate as compared 
with the case where it is an example 3, although shift or omission of a pigment with pnnted matter d.d 
not take place but it should be satisfied with the warm water wash trial of a pr.nt.ng test piece and 
the leak scratch trial of distributed stability and a printing property. Moreover, as compared w.th the 
case where the clearness of the boundary of a printing image is an example 3 .t was .nfenor, and the 
inclination became [ especially the regurgitation frequency ] strong above 4000Hz. 
[0033] (Example 4) The bead mill was loaded with the copper-phthalocyan.ne-blue (C. I. p.gment blue 
15 3) 20 section which is a blue pigment, the polyoxyethylene-alkyl-ether phosphor.c ester (Da.-lchi 
Kogyo Seiyaku ply surfboard A215C/pure 99 % of the weight per part) 6 section wh.ch .s a d.spersant, 
the ethylene glycol 25 section, the pro KUSERU LV2 section, and the water 25 sect.on, and p.gment 
dispersL liquid were prepared over 6 hours, on the other hand - the 30-% of the we.ght solut.cn 
(Takeda Chemical Industries bamboo rack XW-75-C - 1 54/) of a polyester mold polyurethane 
emulsion In average emulsion particle diameter the 180 sections of 0.075 m.crometers, the glycerol 
100 section, the diethylene-glycol 300 section, the diethylamine 2 section wh.ch ,s pH mod.fier, and 
SAFI Norian 465 (the Nissin Chemical Industry make -) The liquid wh.ch d.ssolved the ten sect.ons 
for the ten mol addition product of ethylene oxide of the compound of (** 3) in the mixed l.quor of 
the water 140 section and the glycerol 100 section by the pure part was gradually added under 
sequential stirring, and emulsion liquid was prepared. It added gradually under st.rr.ng of p.gment 
dispersion liquid in this emulsion liquid (a total of 1000 sections). Although centnfugal separat.cn and 
filtration removed the big and rough particle, substantially, the presentat.on rat.o of ink did not 
change but completed preparation of an ink constituent in this way. 18.0 mPa-s and surface tension 
are [ 32 9 mN/m and pH ] 9.0, viscosity is distributing both the pigment and the emuls.on particle 
minutely and is an acceleration distribution stability test and a room temperature distribution stability 
test, and the obtained ink constituent has checked the stability. Even if it ra.sed the regurg.tat.on 
frequency even to 5000Hz one by one from 1000Hz by three sorts of print.ng trials, favorable jet 
printing was able to be performed. The boundary of a printing image is clear and the p.gment had 
permeated well even especially between staple fibers between fiber. At the warm water wash trial of 
various printing test pieces, and a leak scratch trial, there were no shift and om.ss.on of a p.gment 

with printed matter. , 
[0034] (Example 6 of a comparison) Replacing the penetrating agent in an example 4 with i the 
polyoxyethylene-alkyl-ether system surfactant (Dai-Ichi Kogyo Seiyaku noy gene ET-116C), the 



presentation ratio was made the same and repeated the approach of an example 4. The obtained ink 
constituent of osmosis of a between [ the staple fibers of a pigment ] was inadequate as compared 
with the case where it is an example 4, although shift or omission of a pigment with printed matter did 
not take place but it should be satisfied with the warm water wash trial of a printing test piece, and 
the leak scratch trial of distributed stability and a printing property. Moreover, as compared with the 
case where the clearness of the boundary of a printing image is an example 4, it was inferior, and the 
inclination became [ especially the regurgitation frequency ] strong above 4000Hz. 
[0035] (Example 7 of a comparison) The dispersant in an example 4 was replaced with the 
hydroxypropylcellulose (Nippon Soda HPOSL) which is a water-soluble cellulosic, and the approach 
of an example 4 was repeated. The ink constituent had inferior distributed stability and was 
disqualification as an ink constituent which this invention makes the purpose. 

[0036] (Example 5) The ball mill was loaded with the carbon black (C. L pigment black 7) 60 section 
which is a black pigment, the 30-% of the weight solution (JON krill 70 made from Johnson polymer) 
70 section of the styrene / alpha methyl styrene / acrylic-acid copolymer which is a dispersant, the 
ethylene glycol 60 section, the pro KUSERU LV2 section, and the water 60 section, and pigment 
dispersion liquid were prepared over 100 hours so that the mean particle diameter of a pigment might 
be set to 0.15 micrometers or less, on the other hand — the 35-% of the weight solution 
(RD20/minimum-film-forming-temperature [ of 0 degree C ] made from Japanese ENUESUSHI, 
average emulsion particle size of 0.08 micrometers) 150 section of a polyester mold polyurethane 
emulsion — a glycerol — the 100 section, subsequently to the bottom of stirring of the diethylene- 
glycol 300 section it added gradually, and emulsion liquid was prepared. It added gradually under 
stirring of pigment dispersion liquid in emulsion liquid, and, subsequently to the mixed liquor of the 
water 84 section and the glycerol 100 section, SAFI Norian 82 (the Nissin Chemical Industry make, 
compound of (** 2)) was gradually added by the pure part under stirring of the liquid which dissolved 
the ten sections and the diethanolamine 4 section of a pH regulator (a total of 1000 sections). 
Although centrifugal separation and filtration removed the big and rough particle, substantially, the 
presentation ratio of ink did not change but completed preparation of an ink constituent in this way. 
16.5 mPa-s and surface tension are [ 34.4 mN/m and pH ] 9.1, viscosity is distributing both the 
pigment and the emulsion particle minutely, and is an acceleration distribution stability test and a 
room temperature distribution stability test, and the obtained ink constituent has checked the 
stability. Even if three sorts of printing trials also raised the regurgitation frequency even to 5000Hz 
one by one from 500Hz, favorable jet printing was able to be performed. The boundary of a printing 
image is clear and the pigment had permeated well even especially between staple fibers between 
fiber. At the warm water wash trial of various printing test pieces, and a leak scratch trial, there were 
no shift and omission of a pigment with printed matter. 

[0037] (Example 8 of a comparison) It made it reverse to add pigment dispersion liquid in the 
emulsion liquid which is the preparation approach of an example 5, when emulsion liquid was added to 
pigment dispersion liquid, demulsification happened, and the ink constituent made into the purpose 
was not able to be prepared. 

[Effect of the Invention] It became possible to improve the permeability and sticking tendency of a 
pigment to a printing object, securing the printing property of ink jet printing water-system pigment 
ink by having carried out selection combination by using the penetrating agent of a specific kind, and 
the emulsion of a specific kind as an indispensable component 
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TECHNICAL FIELD 



[The technical field to which invention belongs] This invention should receive a more detailed good 
printing property, especially a permeable printing object about an ink jet pr.nt.ng water-system 
pigment ink constituent When permeability is excellent, it has the property that clear and minute 
high-speed printing is possible and ink moreover dries on a printing object after printing, it is related 
with the ink jet printing water-system pigment ink constituent with which adhesion has beer, 
improved so that it may have sufficient endurance and may fix to warm water, the warm water 
containing a surfactant, or a scratch. 
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PRIOR ART 



[Description of the Prior Art] As an ink constituent for ink jet printing, safety is high at a drainage 
system, and the drainage system pigment ink constituent is variously proposed noting that it is 
desirable, since the goodness of the waterproof lightfastness of a pigment is util.zable. The device of 
a suitable dispersant being used for the drainage system pigment ink constituent from the former, 
choosing so that it may be the liquid constituent which the dispersant was used [ constituent j and 
distributed the pigment in the drainage system medium fundamentally, and may be suitable for ink jet 
printing and it may be small and pigment particle size may be distributed to stability .n a medium is 
made. However, when it prints on cloth or paper, and printed matter is damp .n water or it scrapes 
there is a difficulty that a pigment moves and is omitted, and printed matter is polluted or decolored 
from a front face. When it prints in the fiber article for garments especially, this d.fficulty aggravates 
at every wash, this invention persons did patent application of this difficulty being solvable by 
blending an o/w mold polyurethane emulsion with an ink constituent as a header and an application 
for patent 2001-285045 wholeheartedly as a result of examination. However, when examination at the 
place of practical use was advanced further, in ink jet printing to textiles, the ink concerned raised 
the osmosis rate of a between [ the single fibers of textiles ] more, and it became clear clear minute 
printing that printing at a high speed should moreover also have been made possible more^ 
[0003] On the other hand, in ink jet printing, the osmosis rate inside [ of ink J a printing object is 
raised or combination of various compounds has been proposed as a means to rat.onalize other ink 
physical properties for many years. By JP,58-6752,B or JP.63-139964.A, blending an acetylene glycol 
and its derivative with ink is proposed in it. However, neither of the cases is suggested at all about 
the propriety of concomitant use with an o/w mold polyurethane emulsion. 
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EFFECT OF THE INVENTION 



[Effect of the Invention] It became possible to improve the permeability and sticking tendency of a 
pigment to a printing object securing the printing property of ink jet printing water-system Pigment 
ink by having carried out selection combination by using the penetrating agent of a specific kind, and 
the emulsion of a specific kind as an indispensable component. 
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TECHNICAL PROBLEM 



[Problem(s) to be Solved by the Invention] Implementation of the ink jet printing water-system 
pigment ink constituent with which it has a good printing property as ink for ink jet printing and with 
which the outstanding permeability inside [ of ink ] a printing object and the sticking tendency which 
had the endurance and scratch-proof nature in which the pigment was excellent in printed matter, 
and has been stuck are compatible is the technical problem of this invention. 
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MEANS 

[Means for Solving the Problem] The target achievement is expected by selection of the penetrating 
agent blended with the watercolor pigment ink which blended the presentation of an ink jet printing 
water-system pigment ink constituent, division, and a polyurethane resin emulsion. 
[0006] The ink constituent of this invention A pigment, a drainage system medium, the dispersant of a 
pigment, the emulsion resin for pigment fixing, And it is the ink jet printing water-system pigment ink 
constituent which uses an acetylene glycol or its derivative as an indispensable component, and both 
the pigment particle and the emulsion particle are distributing to stability by combination selection of 
emulsion resin and a penetrating agent. A liquid ink drop is stabilized at a long period of time at the 
time of printing, the regurgitation is possible, printing with the osmosis rate of a between [ the single 
fibers of the textiles which are paper and cloth ] minute vividly [ it is high and ] is enabled moreover 
more at high speed, and the effectiveness which a pigment sticks to a printing object by the high 
water resisting property and scratch-proof nature is demonstrated after printing. 
[0007] Based on experience of this invention persons from the former, whether both a pigment 
particle and an emulsion particle distribute to stability in an ink constituent Put in the (b)-prepared 
ink constituent in sealing glassware, and it puts for seven days into a 50-degree C air thermostat. It 
judges by the acceleration distribution stability test which makes it a decision criterion that change 
will be in the distributed condition of a pigment or an emulsion particle before and behind that, or for 
there to be no change in the viscosity of an ink constituent similarly, and the room temperature 
distribution stability test which performs a (b) same-as-the-above trial between 30 days of room 
temperature neglect. Moreover, ink jet printing is presented with the ink constituent prepared (Ha) 
about the printing property of an ink constituent After being interrupted continuation printing and 
after that 1 night for 3 hours, continuation printing of 1 more hour The printing nature of an ink 
constituent is judged by the printing trial after a room temperature dispersibility trial like the printing 
trial after an acceleration dispersibility trial, and (e) to the initial printing trial and this (2) appearance 
which find whether it was able to carry out favorably, without being accompanied by regurgitation halt 
of ink with no nozzle holes. About the pigment sticking tendency of emulsion resin, the printing test 
piece of the above-mentioned (Ha) (2) (**) which performed the textiles and knitting of cotton and 
ester cotton mix as elegance for printing is washed with the warm water laboratory washing machine 
of detergent use after ink desiccation, and is judged by warm water (passing) wash trial on the basis 
of there being no shift and omission of a pigment Moreover, when paper is used as the elegance for 
printing, it judges by (g) ****** scratch trial on the basis of water being dropped at a printing part 
after ink desiccation, and scraping by the fingertip, and there being no shift and omission of a 
pigment (h) It judged how far the above-mentioned printing test piece was disassembled and the 
pigment permeated between fiber and between staple fibers, and judged whether by Inkjet (Li) 
printing trial, the regurgitation rate of ink could be changed from 2000Hz to 10000Hz, and it could 
respond to high-speed printing. The propriety of the purpose achievement was judged as mentioned 
above. 

[0008] The pigments which can be carried out by this invention are carbon black and an organic 
pigment The inorganic pigment which is metallic compounds cannot realize the ink constituent which 
stability cannot be made to distribute an inorganic pigment and an emulsion particle, but is made into 
the purpose in both the technical range of this invention for that specific gravity is large or surface 



activity. As an usable pigment, they are the carbon black by various processes, an azo system 
pigment, a condensation azo system pigment, a phthalocyanine system pigment, an anthraquinone 
system pigment, a perylene system pigment a peri non system pigment, the Quinacndone system 
pigment, a dioxazine system, a thioindigo system, an isoindolinone system pigment, etc. suitably in 
this invention. The example of these pigments is recorded on the handbook etc. and is common 
knowledge. 

[0009] A detailed pigment with a mean particle diameter of 0.3 micrometers or less can be used tor 
the pigment used by this invention by 0.8 micrometers or less of grain-of-maximum-size systems. 
Especially a suitable thing is a case with a mean particle diameter of 0.2 micrometers or less in 0.5 
micrometers or less of grain-of-maximum-size systems. In many commercial pigments, mean particle 
diameter is within the limits of 0.04 micrometers or more 0.15 micrometers or less, and since there 
are some which fulfill the above-mentioned conditions, it is convenient The blending ratio of coal of a 
pigment is blended at 15.0 or less % of the weight 0.3% of the weight or more among the ink 
constituent of this invention. Usually, in printing of the purpose, 8.0 or less % of the weight 2.0 % of 
the weight or more is suitable for 12.0 or less % of the weight 6.0 % of the weight or more at carbon 
black from the coloring concentration of printed matter in a chromatic color organic pigment. 
However, in the case of light color, 1.0 % of the weight or more is possible at carbon black 0.3% of the 
weight in a chromatic color organic pigment In any case, it is possible that a pigment is independent 
or to use it by mixing. 

[0010] In this invention, acetylene glycols are 1, the 4-bis-alkyl -1. and 4-bis-hydroxy-2-butine, and 
alkyl is a with a carbon number [ of the shape of a straight chain or a side chain ] of 17 or less 
hydrocarbon group. Although it changes with medium presentations, in order for the ink constituent 
to be uniform, as for the carbon number of a hydrocarbon group, eight or less are desirable As an 
example of representation of these acetylene glycol, the compound expressed below (** 1) (** 2) (** 
3) is mentioned. In the ink constituent of this invention, the blending ratio of coal of an acetylene 
glycol is 600 or less % of the weight 0.5 % of the weight or more to the weight of the pigment blended. 
In order to demonstrate the effectiveness of acetylene glycol combination that there is no futility 
more effectively, it is desirable that it is [ 2 % of the weight or more ] 500 or less % of the weight. 
[Formula 1] (CH3) 2-C(OH)-C**C-C(OH) -(CH3) 2 [Formula 2] C2H5-C(CH3) (OH)-C**C-C(CH3) 
(OH)-C2H5 [Formula 3] (CH3) 2-CH-CH2-C(CH3) (OH)-C**C-C(CH3) (OH)-CH2-CH-(CH3) 2 
[0011] In this invention, an acetylene glycol derivative is the compound in which ethylene oxide 
and/or propylene oxide carried out the addition product to the hydroxyl of 1, the 4-bis-alkyl -1, and 
4-bis-hydroxy-2-butine. Alkyl is a with a carbon number [ of the shape of a straight chain or a side 
chain ] of 17 or less hydrocarbon group. Although it changes with medium presentations, in order for 
the ink constituent to be uniform, as for the carbon number of a hydrocarbon group, 12 or less are 
desirable. The number of addition mols of ethylene oxide and/or propylene oxide is 30 or less [ 1 or 
more ] in the grand total. As for the deck watertight luminaire and the scratch-proof nature of 
printed matter to the number of addition mols, it is desirable that it is 16 or less [ 2 or more ] in the 
grand total. Although it is 600 or less % of the weight 0.3 % of the weight or more to the weight of the 
pigment with which the blending ratio of coal of an acetylene glycol derivative is blended in the ink 
constituent of this invention, in order to demonstrate the effectiveness of combination that there is 
no futility more effectively, it is desirable that it is [ 2 % of the weight or more ] 500 or less % of the 
weight. 

[0012] As a penetrating agent, when using for example, a polyoxyethylene lauryl ether system 
surfactant, though the distributed stability of a pigment is equivalent pigment ink has permeated [ the 
direction in the case of this invention ] between fiber and between staple fibers deeply, there are few 
blots of a printed matter front face, and clearer and minute printing is possible. Moreover, high-speed 
printing is more possible. It became clear that the deck watertight luminaire and the scratch-proof 
nature of printed matter were also improving as a result of the improvement of permeability of ink. 
[0013] The emulsion resin which can be carried out by this invention is emulsion resin of a 
polyurethane system, and in case it is used as an ink preparation raw material, it exists as an 
emulsion of an o/w mold after ink constituent preparation of this invention. The emulsion of the self 
emulsification mold which introduced the functional group which commits an emulsifier with means, 
such as copolymerization, is in resin itself at the emulsion of polyurethane system resin with some 



which emulsion-ized the usual polyurethane system resin of a hydrophilic property comparatively 
using the external emulsifier. Although all can be carried out, since some -difference is in the 
distributed stability of a pigment and an emulsion particle, cautions are required with the combination 
of the component of an ink constituent. In various combination with a pigment or a d.spersant, self 
emulsification mold emulsion resin and the emulsion resin of the anion mold self-emuls.ficat.on mold 
polyurethane which especially has an amino carboxylate radical etc. are always excellent in 
distributed stability. Although good distributed stability is shown regardless of the soft segment of 
polyurethane in that case, especially the case where a soft segment is a polycarbonate system is 
excellent in the sticking tendency of the pigment after printing, and, subsequently to the former, the 
case where a soft segment is a polyester system is excellent in it. When a soft segment is a 
polyether system, although subsequently to these excelled, there is concern in the excessive use 
field Although self-emulsification mold polyurethane emulsion resin and external emuls.ficat.on mold 
polyurethane emulsion resin which have a polyoxyethylene chain and a silanol group in a side chain 
can also be carried out, since distributed stability may be inferior as compared with the above 
mentioned case, cautions are required. There are minimum film forming temperature and the second 
order transition point as an index showing the property of emulsion resin. These can carry out within 
the limits of 90 degrees C from the freezing point except for an extreme case so that it may exceed 
100 degrees C Even when minimum film forming temperature was 0 degree C, it was able to carry 
out favorably. Although there is an inclination for the fixing rate of ink to be high, from that L 40 
degrees C or less ] as the case of low temperature, since the effect of the combination presentation 
of ink or the rate of a compounding ratio is larger, it is not necessary to necessarily adhere to the 
minimum film forming temperature and the second order transition point of emulsion resin by this 
invention. Anyway, the engineer of the technical field concerned is the combination of the pigment to 
be used a dispersant, a drainage system medium, and polyurethane system emulsion resin and it is 
desirable to be able to select the optimal presentation experimentally, to make it such, and to carry 
out this invention. As the below-mentioned example shows, such a suitable emulsion can be chosen 
from commercial items. . nn1 

[0014] The emulsion particle in this invention is suitably used, when mean particle diameter is U.U1 
micrometers or more 0.3 micrometers or less. The trouble ink will not carry out [ a trouble J the 
regurgitation to operating may generate a printing machine while continuing printing, although mean 
particle diameter of a reason is not certain across the above-mentioned range when large. Although 
the ink passage containing the nozzle hole of a printing machine is cleaned and resumption of printing 
is attained practicality will be checked in this. Moreover, although a mean diameter does not 
generate the aforementioned trouble across the above-mentioned range in being small, there is no 
semantics carried out since an emulsion is inferior to economical efficiency at high cost From such a 
viewpoint, especially the mean particle diameter of a desirable emulsion particle is the case of 0.0J 
micrometers or more 0.1 micrometers or less. 

[0015] The blending ratio of coal of emulsion resin can be carried out at 1000 or less % of the weight 
5% of the weight or more to the weight of the pigment to be used. Although it is good perfect, since 
superfluous use comes to be inferior in printing nature, it is not desirable. [ of the st.ck.ng tendency 
to the printing hand-ed of a pigment ] When too little [ the amount of the emulsion resin used 1 
although printing nature is good, since it is inferior to a sticking tendency, it is not desirable. 10 % of 
the weight or more 500 or less % of the weight and especially the suitable thing of the range suitable 
at such order are 50-% of the weight or more 200 or less % of the weight of the range to the weight 

of a pigment . ,. . . 

[0016] The drainage system medium in this invention is the mixture of ethylene glycol, a d.ethylene 
glycol, triethylene glycol, propylene glycol, dipropylene glycol, the polyhydric alcohol that is either of 
the glycerols, and water. These polyhydric alcohol is effective in the stability of an emulsion particle 
moreover prevents desiccation solidification in the nozzle front face of the ink jet printing machine of 
an ink constituent and contributes it to implementation of stable and favorable ink jet printing. For 
example, of the glycol ether of a relative, glycol acetate, and glycol ether acetate, although a 
prevention operation of desiccation solidification is accepted, an emulsion particle swells, or finally it 
destroys, moreover the viscosity of an ink constituent increases in the meantime, and the purpose of 
this invention cannot be attained. Since a phenomenon with the same said of other water soluble 



solvents occurs, solvents other than polyhydric alcohol are unsuitable. Moreover, since polyhydnc 
alcohol is also a little inferior to the long-term stability of an emulsion particle with polyhydric alcohol 
other than the above, it is not desirable. The polyhydric alcohol of the drainage system medium in this 
invention takes into consideration the distributed stability of an ink constituent, the printing property 
for every ink jet printing machine, the sticking tendency of a pigment, etc., and is used by 
independent or mixing. 

[0017] The polyhydric alcohol which is some drainage system media in this invention can be blended 
at 70.0 or less % of the weight of a rate 5.0% of the weight or more among an ink constituent. 
However, if too little, there is little effectiveness of the foregoing paragraph, and since it has a bad 
influence on pigment fixing of printed matter if excessive, it is suitable to blend in 50.0 or less % of 
the weight of the range 10.0% of the weight or more. The blending ratio of coal of water is the 
remainder which deducted indispensable components other than the water under ink presentation. 
The blending ratio of coal of a drainage system medium, the water in a medium, and the ratio of 
polyhydric alcohol are good to optimize experimentally according to a class and the blending ratio of 
coal, such as a pigment, a dispersant, and an emulsion particle. 

[0018] Out of a well-known dispersant effective in making a water medium distribute a pigment from 
the former as a dispersant of the pigment in this invention, it does not have a bad influence on 
distribution of an emulsion particle, and the thing suitable for the sticking tendency of ink jet printing 
and printed matter is chosen and blended. The suitable dispersants which this invention persons 
chose experimentally in this viewpoint are **, such as the polyoxyethylene-alkyl-ether sulfate salt 
which is an anion activator, this phosphate, water-soluble acrylic resin, styrene / maleic-acid system 
resin, styrene / acrylic-acid system resin, and styrene / alpha methyl styrene / acrylic-acid system 
resin! Polyacrylate, polyacrylamide, a water-soluble cellulosic, etc. had unstable distribution of a 
pigment, and it was unsuitable. 

[0019] The blending ratio of coal in the ink constituent of the dispersant of the pigment in this 
invention is 10 % of the weight or more of 100 or less % of the weight of within the limits to the 
pigment to be used. If too little, a stable dispersion effect cannot be secured, and unnecessary bad 
influences, such as nonconformance, cost quantity, etc. to a printing machine by viscosity increase, 
are just worn to the dispersion effect saturated if excessive. From such a viewpoint, the suitable 
blending ratio of coal is 20 % of the weight or more of 80 or less % of the weight of within the limits to 
a pigment 

[0020] If the blending ratio of coal with the suitable indispensable component of the ink constituent 
of this invention stated above is summarized 8.0 or less % of the weight 0.3 % of the weight or more, 
the blending ratio of coal of a pigment receives the whole ink constituent By the chromatic color 
organic pigment 80 or less % of the weight 20 % of the weight or more, a dispersant receives a 
pigment 12.0 or less % of the weight 1.0% of the weight or more by carbon black. 500 or less % of the 
weight 10 % of the weight or more, emulsion resin receives the weight of a pigment 50 or less % of 
the weight 10 % of the weight or more, the polyhydric alcohol which is some media receives the whole 
ink constituent 500 or less % of the weight 2 % of the weight or more, an acetylene glycol or its 
derivative receives the weight of a pigment The blending ratio of coal which it is 10 % of the weight 
or more of 60 or less % of the weight of each within the limits, and the remainder is water, and 
becomes 100 % of the weight with the whole ink constituent to the whole ink constituent is suitable 
for the polyhydric alcohol which is some media. 

[0021] Although it is the case where carbon black is mainly used as a pigment, pH of the prepared ink 
constituent may be too low, or it is too high and may be hard to secure the long-term distributed 
stability of a pigment or an emulsion particle. In such a case, stability is securable, if the acid or 
alkaline substance of a minute amount is added to an ink constituent and pH is adjusted within the 
limits of 9.5 or less [ 6.5 or more ]. When such an example uses chromatic color organic pigments 
other than carbon black, ****** may encounter by the synthetic approach of a pigment It is 
desirable to perform the same pH accommodation as the above-mentioned also in this case, and to 
secure stability. 

[0022] The ink constituents of this invention are viscosity 5-20 mPa-s, and surface tension 28 - 40 
mN/m, and are suitably usable at various piezo mold ink jet printing machines. 

[0023] The example is given and the manufacture approach of the ink constituent of this invention is 



explained A drainage system medium is made to distribute a pigment and pigment dispersion liquid 
are prepared. Pigment dispersion liquid are gradually added to the o/w mold emulsion under st.rr.ng. 
Since an emulsion may be destroyed when it sudden-** at once in that case, cautions are required. 
Subsequently, water and polyhydric alcohol are added and the whole blending ratio of coal is prepared 
to a predetermined value. The acetylene glycol used by this invention or its derivative can be blended 
into a constituent in which phase which adds to pigment dispersion liquid at the time of preparation 
of pigment dispersion liquid, adds in emulsion liquid, or is dissolved in polyhydric alcohol. Considering 
an acetylene glycol or the soluble behavior of the derivative, the addition dissolved in polyhydric 
alcohol is the safest. The centrifugal separation after the completion of combination of a constituent 
and filtration remove a big and rough particle and a foreign matter. When the blending ratio of coal is 
changed by this actuation, it readjusts so that it may become a predetermined value. Moreover, pH of 
an ink constituent is measured in this phase, and if it has deviated from the range of the preceding 
clause, as the acidity of a minute amount or an alkaline substance is added and there is pH within 
suitable limits, it will adjust It checks that the obtained ink constituent suits the purpose of this 
invention by the dispersibility trial of point **, a printing trial, sticking tendency trial, etc. In addition, 
although it is also possible to make the thick ink constituent as the above exception method, to add a 
drainage system catalyst in use, and to adjust to predetermined concentration, since it may be 
inferior to distributed stability, a strong solution takes cautions. 

[0024] An example is lifted to below and the detail of this invention is more concretely shown in it 
Evaluation of an ink constituent the (b) acceleration distribution stability test and (b) room 
temperature distribution stability test about the pigment of the adjusted ink constituent, and the 
distributed stability of an emulsion particle like point ** The initial printing trial about a printing 
property (Ha), the printing trial after a (d) acceleration dispersibility trial, The printing trial after a (e) 
room temperature dispersibility trial is related with the pigment sticking tendency of emulsion resin. 
The above-mentioned printing test piece which performed the textiles and knitting of cotton and 
ester cotton mix as elegance for printing It washed with the warm water laboratory washing machine 
of detergent use after ink desiccation, and the (g) leak scratch trial at the time of using as the 
elegance for printing warm water wash trial which sees shift of a pigment the existence, and extent 
of omission (passing), and paper was carried out moreover, (**) — it judged how far the above- 
mentioned printing test piece was disassembled and the pigment permeated between fiber and 
between staple fibers, and judged whether by ink jet (Li) printing trial, the regurgitation rate of ink 
could be changed from 500Hz to 5000Hz, and it could respond to high-speed printing. The propriety 
of the purpose achievement was judged as mentioned above. A printing trial is Saar Xaarjet which 
used the piezo-electric element and which is an ink jet printing machine. It carried out by 
XJ1 28/360/55. cn 
[0025] (Example 1) The ball mill was loaded with the carbon black (C. I. pigment black 7) 60 section 
which is a black pigment, the 30-% of the weight solution (JON krill 70 made from Johnson polymer) 
70 section of the styrene / alpha methyl styrene / acrylic-acid copolymer which is a dispersant the 
ethylene glycol 60 section which is the medium which serves as the moisturizer of ink, the pro 
KUSERU LV2 section which is antiseptics, and the water 60 section, and pigment dispersion liquid 
were prepared over 100 hours so that the mean particle diameter of a pigment might be set to 0.15 
micrometers or less, the glycerol which is the medium which serves as a moisturizer in the 40-% of 
the weight solution (W-551/Tg35 degree-C [ of the Takeda Chemical Industries bamboo racks ], 
average emulsion particle diameter of 0.10 micrometers) 150 of a polycarbonate mold polyurethane 
emulsion section on the other hand — the 100 section, subsequently to the bottom of stirring of the 
diethylene-glycol 300 section it added gradually, and emulsion liquid was prepared. It added gradually 
under stirring of pigment dispersion liquid in emulsion liquid, and the ten sections and the 
diethanolamine 6 section of a pH regulator were gradually added under stirring of the liquid which 
subsequently dissolved SAFI Norian 440 (the Nissin Chemical Industry make, 3.5 mol addition product 
of ethylene oxide of (** 3)) by the pure part as a penetrating agent which is also a surface tension 
regulator at the mixed liquor of the water 82 section and the glycerol 100 section (a total of 1000 
sections). Although centrifugal separation and filtration removed the big and rough particle, 
substantially, the presentation ratio of ink did not change but completed preparation of an ink 
constituent in this way. 13.5 mPa-s and surface tension are [ 38.0 mN/m and pH ] 9.0. viscosity is 



distributing both the pigment and the emulsion particle minutely, and is an acceleration d.spersib.lity 
trial and a room temperature dispersibility trial, arid the obtained ink constituent has checked the 
stability Jet printing also with three sorts of favorable printing trials was able to be -Performed. Even 
if it raised especially the regurgitation frequency even to 5000Hz one by one from 1000Hz, favorable 
iet printing was able to be performed. The boundary of a printing image is clear and the pigment had 
permeated well even especially between staple fibers between fiber. At the warm water wash trial of 
various printing test pieces, and a leak scratch trial, there were no shift and omission of a pigment 
with printed matter. 

[0026] (Example 1 of a comparison) Replacing the penetrating agent in an example 1 with the 
polyoxyethylene RAURI ether system surfactant (Dai-Ichi Kogyo Seiyaku noy gene ET- 143), the 
presentation ratio was made the same and repeated the approach of an example 1. The obtained ink 
constituent of osmosis of a between [ the staple fibers of a pigment ] was inadequate as compared 
with the case where it is an example 1, although shift or omission of a pigment with printed matter did 
not take place but it should be satisfied with the warm water wash trial of a printing test piece and 
the leak scratch trial of distributed stability and a printing property. Moreover, as compared with the 
case where the clearness of the boundary of a printing image is an example 1, it was inferior, and the 
inclination became [ especially the regurgitation frequency ] strong above 4000Hz 
[0027] (Example 2 of a comparison) Replacing the emulsion in an example 1 with the vinyl acetate 
acrylic copolymer-resin emulsion (APURETAN 2200 made from the Clariant polymer/pure 46 % of the 
weight per part), the presentation ratio was made the same and repeated the approach of an example 
1 Although distributed stability and a printing property were filled with the obtained ink constituent 
and osmosis of a between [ the staple fibers of a pigment ] was also good, it was the warm water 
wash trial of a printing test piece, and a leak scratch trial, and shift and omission of a pigment with 
printed matter took place, and it finished with the dissatisfied result. 

[0028] (Example 2) The bead mill was loaded with the dysazo yellow (C. I. pigment yellow 17) 30 
section which is a yellow pigment, the 34-% of the weight solution (JON krill 62 made from Johnson 
polymer) 35 section of the styrene / alpha methyl styrene / acrylic-acid copolymer which is a 
dispersant the glycerol 30 section which is the medium which serves as the moisturizer of ink, the 
pro KUSERU LV2 section which is antiseptics, and the water 50 section, and pigment dispersion liquid 
were prepared over 5 hours, the glycerol 170 section which is the medium which serves as a 
moisturizer in the 30-% of the weight solution (W-6010/Tg90 degree-C [ of the Takeda Chemical 
Industries bamboo racks ], average emulsion particle diameter of 0.06 micrometers) 200 of a 
polycarbonate mold polyurethane emulsion section on the other hand — subsequently a 
diethylene glycol — the 300 section, further, under stirring of the diethanolamine 3 section of pH 
modifier it added gradually and emulsion liquid was prepared. It added gradually under stirrmg of 
pigment dispersion liquid in emulsion liquid, and the 15 sections and the diethanolamine 5 section of a 
pH regulator were gradually added under stirring of the liquid which dissolved SAFI Nonan 82 (the 
Nissin Chemical Industry make, compound of (** 2)) by the pure part as a penetrating agent which .s 
subsequently also a surface tension regulator at the mixed liquor of the water 80 section and the 
glycerol 80 section (a total of 1000 sections). Although centrifugal separation and filtration removed 
the big and rough particle, substantially, the presentation ratio of ink did not change but completed 
preparation of an ink constituent in this way. 10.3 mPa-s and surface tension are [ 35.7 mN/m and 
pH ] 8 8, viscosity is distributing both the pigment and the emulsion particle minutely, and is an 
acceleration distribution stability test and a room temperature distribution stability test, and the 
obtained ink constituent has checked the stability. Jet printing also with three sorts of favorable 
printing trials was able to be performed. Even if it raised especially the regurgitation frequency even 
to 5000Hz one by one from 500Hz, favorable jet printing was able to be performed. The boundary of a 
printing image is clear and the pigment had permeated well even especially between staple fibers 
between fiber. At the warm water wash trial of various printing test pieces, and a leak scratch trial, 
there were no shift and omission of a pigment with printed matter. 

[0029] (Example 3 of a comparison) Replacing the penetrating agent in an example 2 with the 
polyoxyalkylene isodecyl ether system surfactant (Dai-Ichi Kogyo Seiyaku noy gene SDX- 60), the 
presentation ratio was made the same and repeated the approach of an example 2. The obta.ned ink 
constituent of osmosis of a between [ the staple fibers of a pigment ] was inadequate as compared 



with the case where it is an example 2, although shift or omission of a pigment w.th printed matter did 
not take place but it should be satisfied with the warm water wash trial of a printing test piece and 
the leak scratch trial of distributed stability and a printing property. Moreover, as compared with the 
case where the clearness of the boundary of a printing image is an example 2, it was mferior, and the 
inclination became [ especially the regurgitation frequency ] strong above 4000Hz. 
[0030] (Example 4 of a comparison) Replacing the emulsion in an example 2 with the acrylic silicon 
resin emulsion (Kane Vinol KDmade from Japanese ENUESUSHI- pure 3/26 % of the weight per part, 
average emulsion particle diameter of 0.02 micrometers), the presentation ratio was made the same 
and repeated the approach of an example 2. Although the pigment and the emulsion were distr.but.ng 
minutely with the ink constituent of the time of preparation, condensation of a pigment and the rise 
of the viscosity of liquid were observed in the middle of the acceleration distribution stability test and 
the room temperature distribution stability test, and, moreover, the regurgitation of ink stopped with 
about 20% of the nozzle hole in the middle of the initial printing trial. 

[0031] (Example 3) The ball mill was loaded with the 40 sections of the C.I. pigment red 122 which is 
the Quinacridone system red pigments, the polyoxyethylene-alkyl-ether sulfate triethanolam.ne salt 
(Takeda Chemical EMARU 20 T) 30 section which is a dispersant, the diethylene-glycol 50 section 
which is the medium which serves as the moisturizer of ink, the pro KUSERU LV2 section which is 
antiseptics, and the water 40 section, and pigment dispersion liquid were prepared over 90 hours the 
glycerol which is the medium which serves as a moisturizer in the 35-% of the weight solution (W- 
7004/Tg10 degree-C [ of the Takeda Chemical Industries bamboo racks ], average emulsion particle 
diameter of 0.08 micrometers) 150 of a polyester mold polyurethane emulsion section on the other 
hand — the 100 section, subsequently to the bottom of stirring of the diethylene-glycol 250 section 
it added gradually, and emulsion liquid was prepared. ** which added gradually under stirring of the 
liquid which dissolved the ten sections in this liquid at the mixed liquor of the water 124 section and 
the glycerol 200 section by the pure part of the triethanolamine 4 section and SAFI Norian 104 (the 
Nissin Chemical Industry make, compound of (** 3)) which is pH modifier, and subsequently added 
pigment dispersion liquid (a total of 1000 sections). Although centrifugal separation and filtration 
removed the big and rough particle, substantially, the presentation ratio of ink did not change but 
completed preparation of an ink constituent in this way. 15.2 mPa-s and surface tension are [ 31.0 
mN/m and pH ] 8.7, viscosity is distributing both the pigment and the emulsion particle minutely, and 
is an acceleration distribution stability test and a room temperature distribution stability test, and the 
obtained ink constituent has checked the stability. By three sorts of printing trials, even if it raised 
the regurgitation frequency even to 5000Hz one by one from 500Hz, favorable jet printing was able to 
be performed. The boundary of a printing image is clear and the pigment had permeated well even 
especially between staple fibers between fiber. At the warm water wash trial of various printing test 
pieces, and a leak scratch trial, there were no shift and omission of a pigment with printed matter. 
[0032] (Example 5 of a comparison) Replacing the penetrating agent in an example 3 with the 
polyoxyethylene-alkyl-ether system surfactant (Dai-Ichi Kogyo Seiyaku noy gene ET- 1 1 5), the 
presentation ratio was made the same and repeated the approach of an example 3. The obtained ink 
constituent of osmosis of a between [ the staple fibers of a pigment ] was inadequate as compared 
with the case where it is an example 3, although shift or omission of a pigment with printed matter did 
not take place but it should be satisfied with the warm water wash trial of a printing test piece, and 
the leak scratch trial of distributed stability and a printing property. Moreover, as compared with the 
case where the clearness of the boundary of a printing image is an example 3, it was inferior, and the 
inclination became [ especially the regurgitation frequency ] strong above 4000Hz. 
[0033] (Example 4) The bead mill was loaded with the copper-phthalocyanine-blue (C. L pigment blue 
15 3) 20 section which is a blue pigment, the polyoxyethylene-alkyl-ether phosphoric ester (Dai-Ichi 
Kogyo Seiyaku ply surfboard A215C/pure 99 % of the weight per part) 6 section which is a dispersant, 
the ethylene glycol 25 section, the pro KUSERU LV2 section, and the water 25 section, and pigment 
dispersion liquid were prepared over 6 hours, on the other hand — the 30-% of the weight solution 
(Takeda Chemical Industries bamboo rack XW-75-C — 154/) of a polyester mold polyurethane 
emulsion In average emulsion particle diameter the 180 sections of 0.075 micrometers, the glycerol 
100 section, the diethylene-glycol 300 section, the diethylamine 2 section which is pH modifier, and 
SAFI Norian 465 (the Nissin Chemical Industry make — ) The liquid which dissolved the ten sections 



for the ten mol addition product of ethylene oxide of the compound of (** 3) in the mixed liquor of 
the water 140 section and the glycerol 100 section by the pure part was gradually added under 
sequential stirring, and emulsion liquid was prepared. It added gradually under stirring of pigment 
dispersion liquid in this emulsion liquid (a total of 1000 sections). Although centrifugal separation and 
filtration removed the big and rough particle, substantially, the presentation ratio of ink did not 
change but completed preparation of an ink constituent in this way. 18.0 mPa-s and surface tension 
are [ 32.9 mN/m and pH ] 9.0, viscosity is distributing both the pigment and the emulsion particle 
minutely, and is an acceleration distribution stability test and a room temperature distribution stability 
test, and the obtained ink constituent has checked the stability. Even if it raised the regurgitation 
frequency even to 5000Hz one by one from 1000Hz by three sorts of printing trials, favorable jet 
printing was able to be performed. The boundary of a printing image is clear and the pigment had 
permeated well even especially between staple fibers between fiber. At the warm water wash trial of 
various printing test pieces, and a leak scratch trial, there were no shift and omission of a pigment 
with printed matter, 

[0034] (Example 6 of a comparison) Replacing the penetrating agent in an example 4 with the 
polyoxyethylene-alkyl-ether system surfactant (Dai-Ichi Kogyo Seiyaku noy gene ET-116C), the 
presentation ratio was made the same and repeated the approach of an example 4. The obtained ink 
constituent of osmosis of a between [ the staple fibers of a pigment ] was inadequate as compared 
with the case where it is an example 4, although shift or omission of a pigment with printed matter did 
not take place but it should be satisfied with the warm water wash trial of a printing test piece, and 
the leak scratch trial of distributed stability and a printing property. Moreover, as compared with the 
case where the clearness of the boundary of a printing image is an example 4, it was inferior, and the 
inclination became [ especially the regurgitation frequency ] strong above 4000Hz. 
[0035] (Example 7 of a comparison) The dispersant in an example 4 was replaced with the 
hydroxypropylcellulose (Nippon Soda HPC-SL) which is a water-soluble cellulosic, and the approach 
of an example 4 was repeated. The ink constituent had inferior distributed stability and was 
disqualification as an ink constituent which this invention makes the purpose. 

[0036] (Example 5) The ball mill was loaded with the carbon black (C. L pigment black 7) 60 section 
which is a black pigment, the 30-% of the weight solution (JON krill 70 made from Johnson polymer) 
70 section of the styrene / alpha methyl styrene / acrylic-acid copolymer which is a dispersant, the 
ethylene glycol 60 section, the pro KUSERU LV2 section, and the water 60 section, and pigment 
dispersion liquid were prepared over 100 hours so that the mean particle diameter of a pigment might 
be set to 0.15 micrometers or less, on the other hand — the 35-% of the weight solution 
(RD20/minimum-film-forming-temperature [ of 0 degree C ] made from Japanese ENUESUSHI, 
average emulsion particle size of 0.08 micrometers) 150 section of a polyester mold polyurethane 
emulsion — a glycerol — the 100 section, subsequently to the bottom of stirring of the diethylene- 
glycol 300 section it added gradually, and emulsion liquid was prepared. It added gradually under 
stirring of pigment dispersion liquid in emulsion liquid, and, subsequently to the mixed liquor of the 
water 84 section and the glycerol 100 section, SAFI Norian 82 (the Nissin Chemical Industry make, 
compound of (** 2)) was gradually added by the pure part under stirring of the liquid which dissolved 
the ten sections and the diethanolamine 4 section of a pH regulator (a total of 1000 sections). 
Although centrifugal separation and filtration removed the big and rough particle, substantially, the 
presentation ratio of ink did not change but completed preparation of an ink constituent in this way. 
16.5 mPa-s and surface tension are [ 34.4 mN/m and pH ] 9.1, viscosity is distributing both the 
pigment and the emulsion particle minutely, and is an acceleration distribution stability test and a 
room temperature distribution stability test, and the obtained ink constituent has checked the 
stability. Even if three sorts of printing trials also raised the regurgitation frequency even to 5000Hz 
one by one from 500Hz, favorable jet printing was able to be performed. The boundary of a printing 
image is clear and the pigment had permeated well even especially between staple fibers between 
fiber. At the warm water wash trial of various printing test pieces, and a leak scratch trial, there were 
no shift and omission of a pigment with printed matter. 

[0037] (Example 8 of a comparison) It made it reverse to add pigment dispersion liquid in the 
emulsion liquid which is the preparation approach of an example 5, when emulsion liquid was added to 
pigment dispersion liquid, demulsification happened, and the ink constituent made into the purpose 




was not able to be prepared. 



[Translation done.] 



